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ABSTRACT 

The geometry, stratigraphic relatiqnship and 

orig i n of the Burbank sandstone and Mississippian 

"cha t " in the subsurface of T. 25 N., R. 6 E., and 

T.26 N., R.6 E., Osage County, Oklahoma, are 

disc u ssed in this paper. 

From subsurface data collected from electric 

logs a series of isopach maps and stratigraphi c 

cross sections "hung'' from a thin limestone bed 

were prepared ' to show their geometry and strati­

gr a phic relation ships. 

It is found that the Burbank sandstone bodies 

in th e the sis are a form part of a s e r i e s o ·f chenier 

be a c h ridges, barrier islands, and spits d e posited 

in t he western shore of the Cherokee sea . 

T he Mississippian " c hat" f i lled 1n the topogra-

phic lows Probably some is 1n the form of chann e ls 

but some is more residual in character Its compo 

nents although ?f Mississippian origin were reworked , 

redis t ributed and recemented by Pennsylvanian seas. 

i i i 



AC KNOW .LE DGME N TS 

Th e wr i ter w i s h es to express his acknowledg-

ments to all those from whom he received help, 

advice, a nd guidance. 

S p e c i al thanks are due to Dr. P. A. Dick e y, 

who sugg e sted the problem and directed the prepar­

ation of t his the sis and Dr. M . E. Hopkins for his 

many hel p ful suggestions, and for the time he gave 

to read and criticize the paper. 

T h anks are due to Dr. M. J. Reynolds who 

also cr U .'i cally read the paper. 

The writer also wishes to thank Miss Maria 

Canas fo r typing the manuscript. 

iv 

X 



INTRODUCTION 

Location of the Area 

T he sedimentary rocks discu ssed in this paper 

are t hose found in the subsurface of T. 25 N ., 

R. 6 E. , a nd the south ofT. 26 N., R. 6 E., Osage 

Cou n ty, Oklah oma (Plate 1). 

Six oil fi e lds are par tia lly or en tirely included 

in t h e area: West Little Chief, North Burba nk, 

Stan l ey Stringer, South Bur bank, Fairfax, and East 

Litt l e Chief. 

Purpose of Study 

T he p t'esent investigation :had as its ma_jor 

pur p o se the det a iled study of the sandstone bodies 

o c c u r r i n g i n t ·h e 11 C h e r o k e e 1 ' s h a 1 e o f t h e D e s zp o i n -

esia n Ser i es of Middle Pennsylvanian age, in order 

to d e te rmine their geometry- ·shape, size, and orient­

a t i o n -- t h e i r s t r a t i g r a p h i c r e 1 a t i o n s h i p s , a n d f i n a 1 1 y 

to d ra w co nclu sions reg ardi ng depositiona· l environ­

men t by comparison with a nalogou s distributional 

p a t t e r n s of recent sedi m e n t s 
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Previous Work 

The Osag e County area is one of the most famous 

oil-producing regions in the world. Extensive sub-

surfa ce geologic work has been done and published on 

the geology of the sandstone bodies occurring in the 
\ 

"Cherokee" shale of this area and surrounding parts 

of northeastern Oklahoma and southeastern Kansas. 

The lenticular character of these sandstones was 

recognized as early as the middle 1910's. Shannon 

(1915 ) suggested the possibility of oil accumulation 

in lenses in the Pennsylvanian ro c ks north of the 

Arka nsa s River. Gould (1915) recorded discoveries 

of "p r olific oil and gas pools in thick lenses of 

sandstone in Carboniferous strata.'' Robinson (1919, 

1922) stated the possibility of obtaining gas and oil 

from lenticular sands in the area of Osage County. 

Since the n several more papers have been written 

refer ring to the close relationship of oil accumula-

tion and lenticularity of the 11 Cherokee" sandstones. 

Some of them have suggested off-shore bars as their 

origi n. 

Of these works, perhaps the most complete and 

mo st c losely related to the area in quest ion are 
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t hose by Bass (1936); Ba$S, Leatherock, Dillard, 

and Kennedy (1937); and Bass, Goodrich, and 

Dillard ( 1942) . In these papers the authors discuss 

the siz·e , orientation, physical properties, and 

origin of the B u·r bank and Bart 1 e s ville sandstones 

and re a c h ed the conclusion that these sandstone 

bodies " a re large lense·s which were probably depos­

i t e d ·.a s a s y s t e m o f o f f - s h o r e s a n d b a r s o n t h e 

western shore of the Cherokee sea . " 

In t h e l a s t de c a d e t h e S h a 1 e S h a k e r h a s c o m p i 1 e . d 

in three Digests (1, 1952-1955; II, 1955-1958; III, 

1958-1961) a series of M.S. theses from the Univer­

sity of Oklahoma qealing mainly with subsurface ge-

o logy in parts of Oklahoma. In most of them, prob-

l ems of correlation of the "Cherokee" rocks are 

discussed, as well as the paleogeology and histor­

ical geo l ogy of Osage County and, in general, of 

n ortheastern Oklahoma. 

Baker {1962) describes the general petrography 

o f the non-reservoir facies included in the "Cherokee" 

Group in the Burbank field, Oklahoma, and Thrall 

fie 1 d , Kansas . This paper discusses the organic 

character and potential of the shales as source rocks 

of petro l eum. 
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NOMENCLATURE AND CLASSIFICATION 

Oakes (1953, pp. 1523 - 1526) divided the lower 

part of the Desmoinesian Series into the Cabaniss 

and Krebs Groups. In 1 954, the Oklahoma Geological 

Survey ( Branson, 1954, p. 1) dropped the term 

"Cherokee" from formal stratigraphic nomenclature 

and replaced it with the Caba .niss and Krebs Groups. 

Hereafter in this paper the term "Cherokee" will be 

used in q uotation marks The name of "Key" lime-

stone is given in this paper to a thin bed of lime­

stone about 32 feet above the Pink limestone and in 

the zone of the lower Skinner sandstone. The name 

o f M i s s i s s i p p i a n 11 c_ h a t " i s g i v e n t o t h e c h e r t c o n -

glomera t e found at the base of the Pennsylvanian 

sediments Figure 1 illustrates the electric log 

characteristics and the clas::;ification of the subsur­

face roc k s in the interval discussed in · this paper. 
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GENERAL GEOLOGICAL SETT I NG OF THESIS AREA 

Stratigraphy 

Studies made by the geologists of the State Ge­

olog ical Survey of Kansas, the Oklahoma Geological 

Survey and others such as Moore (1944, 1949, 1951); 

Oake s (1953); Sea r ight (1 953, 1958); Branson (1954, 

1957) ; Howe (1956); Baker (19 bZ ); and by a series of 

M S t heses from the University of Oklahoma published 

in Digests I, II, III, of the Shale Shaker (1950 -1 961) 

demo nstra te that the 11 Cherokee" includes a variety 

of dif fe rent lit h o l og ic typ es su ch a s sandstone, silt­

s t one, underclay , coal, greenish gray shale, gray 

sha le, black shale, and li mestone. This variety of 

:li thologies indicates that the sediments of the 

Caban iss and Krebs Groups wer e deposited und er more 

th an one sedimentary environment which f l u ct uated 

f rom non-marine to ma rin e. 

A type-- log and the n·omenclature a rid c l assifi"ca­

ti on of t hese ro~ks .. as used in the th.esis area is give n 

in fig ur e. l . 
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The mo s t significant markers on t he electrical 

l ogs of thi s secti on are the base of the Oswego lime­

s t o n e , t h e V e r d i g r i s L i m e s t o n e , t h e " Ke y " 1 i m e s t o n e , 

t he Burb a n k sandstone, the Mississippian 11 chat 11 and 

Mississipp i an limestone The Pink limestone is a 

g ood marker only in the south half of the T. 25 N., 

a nd i s poorly developed in the rest of the area. The 

I nola limestone is not clearly marked on the elec-

t ri ca l lo gs . It is only identified in logs where the 

B urbank sandstone is absent. The Prue sandstone 

a nd the Lo w er Skinner sandstone are also identified. 

T h e M i s s i s s i p p i a n " c h a t ',' which is easily identifi-

a ble by its low resistivity and high negative spon­

t aneous po t ential, is found resting un conformab ly on 

t he Missis s ippian limestone principally in T. 25 N. 

I ts thick n ess var ie s from 0 to 100 fee t. 

Petvography 

I n con t rast to the large number of publ i s h ed 

r epor ts on t he "C he r o k e e 11 stratigraphy and cor r e 1 a­

t ion, the r e are relatively few reports on the petro­

g r a p h y o f t h e s h a 1 e s , s a n d s t o n e s , a n d l i me s t o n e s o f 

th is interv a l in northeastern O klahoma. 

)( 
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Non-Reservoir Rocks 

Baker ( 1962) distinguishes three types of shales: 

g reenish gray, gray, and black. The greenish gray 

a nd gray ty pes are composed chiefly of quartz, 

c h l orite, and sericite. Siderite as a common minor 

mineral is found in the greenish gray type as well 

a s opaque shre ds of organic matter. A limited 

m arine fauna is reported in some places The gray 

s hales contain a significant amount of opaque shreds 

o f organic < matter and some p\~rite. Carbonized 

p lant remains and marine fossils are common. The 

g reenish g ray type is generally silty. 

The black shales are composed mostly of quartz, 

i llite, some chlorite, and relatively abundant pyrite, 

a nd opaque shreds of organic matter. P hosphatic 

n odul es are present. Conodonts and orbiculoid 

b rachiopods are reported as common fossils. T ex-

t urally the black shale is a clay shale with excellent 

f issility. The underclay is usually olive-gray in 

c olor and i s composed mostly of quartz and clay min -

e rals Pyr ite, ankerite veins and segregates, and 

s o_ m e 1 i rp_ e s t o n e n o d u l e s a r e r e p o r t e d c o m m o n a s w e l l 

a s carbonized plant remains. 
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Lim e 'stone s are generally light to medium gray 

in c olor. Most of these are biomicrites, following 

F o 1 k 1 s ( 1 9. 5 9 ) c 1 a s s i f i c at i o n . 

Sandstone -

Cores and well cuttings from the Burbank sand­

s t one, examined under the binocular microscope 

reveal no textural or compositional differences be-

tween the various sandstone bodies~ They are com -

posed mainly of angular to subangular quartz grains 

that range in size from very fine to medium. Minor 

amoun t s of mica and traces of feldspar, zircon, 

c h lori t e , glauconite, hornblende, rutile, magnetite, 

pyrite , and ep i dote are recorded by Leatherock 

( 1 9S7) . 

M i s s i s s i p p ian 11 Chat 11 

The term 11 Mississippian chat, 11 as used in this 

paper, d esignates the chert conglomerate found in 

t h e lowermost portion of the "Cherokee 11 interval. 

This co n glomerate consists of weathered, tan, sandy, 

triporitic chert fragments · cemented by silica. The 

f\-agments are angular to subangular. A green silty 

shale m a trix is reported in some core analysis 
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reports. The "Chat" normally has a high porosity 

(10 to 40 per cent), and permeability. 

Structure 

Since an exce l lent structural evaluation of 

Osage County is included in the work published in 

U.S. Geological Survey Bullet ins 686 and 900, 

this subject is not discussed in this paper Sever-

al detailed maps are available at the Osage Indian 

Agency at Pawhuska . The Oswego limestone, 

present over the entire county, is the key bed picked 

by the early drillers. It is the best Pennsylvanian 

struc t ura l marker The regional dip of the rocks in 

the thesis area is westward at the rate of 35 feet to 

the mile, as measured on the top of the Oswego lime-

stone. 

Tectonic Framework of Sedimentation 

This paper discusses only that part of the 

Pennsylvanian tectonic framework which is directly 

related to the deposition of the Desmoinesian rocks 

in northeastern Oklahoma and southeastern Kansas. 

The tectonic framework of sedimentation is under-

stood, as defined by Krumbein and Sloss (1955, 

p. 318), as t he c ombination of subsiding, stable, 
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and r isi ng te c tonic elements in th e sedimentary 

source a n d depositional a reas. Tectonic elements 

active i n Pen nsy lva ni an time in this ar e a were: the 

N emaha ri dge, the Bourbon arch, the Ozark dome, 

t h e Oua c h ita geosyncline, and the Cherokee basin. 

I n E a rly Pennsylvanian time so ut her n Oklahoma 

u nderwe n t ext e nsive folding and faulting . The 

Oua chi t a ge osyncline was uplif t ed and t he Arkoma 

b asin b e c a me d ep re sse d. Th e Anadarko basin was 

formed ess en ti ally at this time The Nemaha ridge 

trending southwest from Omaha through southeas te rn 

Nebraska across Kansas i nto n ort h er n Oklahoma 

came in t o mountainous relief at this time and sepa-

rated t he Anadarko basin to t he west from the shal -

l ow Cherokee basin to the east (Figure 2). 

Sli gh t ly north of the site of the Devonian 

Chautauq u a ar ch in east c entral Kansas the Bourbon 

a rch was up lif t ed . It was pr ob a b l y a s hallo w plat-

f orm b e t we en the Forest City basin on the north and 

t he Cherokee basin on th e south, and connecte d the 

Nemaha ridge with the Ozark dom e which appeared 

t o th e eas t of the area as an emergent land mas s . 

S light sub sidence of the basins took pl ac e and the 



os cilla ti ng Pennsylvanian seas transgressed n ort h­

ward on the eroded pre-Pennsylvanian surface. At 

the t ime of the deposition of the "Cherokee" rocks 

the genera l ized paleogeography included the Ozark 

dome, Ouac hita geosyncline, and Nemaha ridge as 

positiV e areas separated by shallow seas (Figure 2) 

l 1 
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c 0 R R E LA T I 0 N 0 F "C HE RO K E E II G R 0 up 

A total of about 1220 wells have been d rilled in 

t he area in search for oil or gas. Records from 

about 70 per cent of these wells were used in this 

investigation. They show that the strata between 

the base of the Os~ego Limestone and the top of the 

M issi ssippian limestone vary in thickness from ~p ­

proximately 220 feet at the north to 300 feet at the 

south of the area. 

Subsurface data was obtained from electrical, 

samp l e, and driller's logs obtained from the 

Ok l ahoma Well Log Informa·tion Service, Tulsa, and 

from the Osage I ndian Agency i n Pawhuska. Sample 

and driller's logs were used where no other kind of 

information was available. · 

· S o m e c o r e s a n d r o t a r y s a m p 1 e s f r o m t h e d i ft­

ferent sandsto ne bodies were examined for correla -

tive checks with electric logs. The top and bottom 

of the Burbank sandstone were d etermined principal -

ly from the SP curve. When the sand-shale contact 
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wa s not cle arly defined on t he SP curve because of 

the shal y c ondition of the sand, the top of the sand 

wa s arb it rarily picked at 40 mv. above the shale­

base lin e . 

The c orre l ation network was set up on three 

d i s t in c t i .v e u n it s : the base of Oswego Limestone, 

the "Key " limestone, and the Pink limestone. All 

three un it s present a characteristic mark on th e 

ele c tric a l logs us e ful for co r relation. Some diffi-

cul t y was encountered in the identification of the 

Pink lim e stone in the north patt of the area. 

In t h e c hoice of a da t um plane for the purpose 

of this s t udy the following characteristics were 

taken in c onsi d eration: 

1 - It should b e a good marker on the electri­

cal logs a nd consequently easy to recognize and 

correlat e throughout the entire area. 

2 - The datum plane should be a non-trans­

gre s sive unit, of essent i all y simultaneou s depo s i­

tio n , at l east in the area of study. 

3 - Th e datum plane must be c lose enough to 

the sand st one bodies so t h at geologic events occurr­

ing betw ee n t h e deposition of the sandstone bodies 

and the de position of the datum plane unit may not 

X 
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obs cu r e their original relationship, 

e-;, f!... 
The only unit found to fill this requirements was 

an unnamed limestone which is three to four feet 

thi c k a n d is widespread over the area. It lies about 

70 feet b elow the base of Oswego limestone. It is 

cal l ed th e 11 Key" limestone . 

The interv al from the "Key" limestone to t he 
-~ 

top and bottom of the main ·product i v e sandstone , and 

to th e t op of the Mississippian "chat" a nd Mississip-

14 

pian lime were calculated and recorded on a base map 

(Plate 1) . 

However, when sample ·and driller's logs were 

u s e d , t h e " K e y " l i me s t o n e c a n n o t b e r e c o g n i z e d . 

In this case the base of the Oswego limestone was 

taken as the reference plane for the calculations of 

the above mentioned tops. From electric logs it was 

found that the interval from the base of the Oswego 

1 i me stone to the top of the 11 Key'' lime stone rang e s 

betwee n 70 and 80 feet. This int erval does not vary 

m o r e t h a n f o u r f e e t i n a s q u a r ·e m i 1 e s e c t i o n a n d n o 

more t h an 10 feet over the entire area . The posi-

tion of the "Key" limestone can therefore, be deter -

mined w ith an accuracy of four feet or less by add-

ing the appropriate interval to the base of the 



Oswe go l ime s tone. 

On the basis of the da:ta collected and recorded 

on the base map (Plate 1) six isopach maps were 

contoured (Pla te II, Ill, IV, V, VI, and VII). T he se 

i s. o p a c h m a p s de f i n e the s i z e a n d or i en tat i o r. of the 

sandstone bodies and the Mississippian "chat," but 

only partially depict their shape. Therefore, in 

1 5 

order to determine and portray their shape strat­

igraphic c r o s s - section s of P 1 ate VII I were construct -

ed using the top of the "Key" limestone as a datum. 



GEOMETRY OF. THE BURBANK 

SANDSTONE BODIES 

In the "Cherokee" interval, four significant, 

elongate, le nticular sandstone bodies have been 

detected i n the subsurface. The thickness of the 

sandstone bodies rec.orded by the well logs ranges 

from 0 to 90 feet. The four sandstone bodies have 

been found to be stratigraphic equivalents of each 

other (Plate VIII). They represent the Burbank 

sandstone in the columnar stratigraphic section of 

the area. 

In order to reconstruct as closely as possible 

the original geometry of the sandstone bodies 

isopa ch maps and stratigraphic cross sections 

"hung" from the "Key" limestone have been pre­

par ed from the data collected on the base map. 

The geome try of a sand body implies the def­

inition of the shape, size, and orientation. Shape 

involves more than three dimensiqns--length, width, 

1 6 

... ( 



an d thick ne ss-- a prism and a lens might have th ese 

dim ens ions i n common, but they are quite differe nt 

in shape. Because a sandstone body of the same 

sha pe may differ in size, this is also a factor that 

m u s t b e d e t e r m i n e d . Th e third . factor, orientation 

o r trend, is also important not only from the po in t 

o f v i e w o f· o .r i g i n b u t a l s o i n t h e d e v e l o p m e n t o f a n 

oil fi eld . 

Size and orient ati on of the particular Burbank 

sandstone bodies in this area are well defined on 

Plates II , Ill, and IV. Pl ate II is the isopach of 

the interval from the "Key" limestone to the top of 

the sandstone and it gives a c lear picture of the 

upper surface of the sandstone bodies Plate III 

whic h r ep r ese nts the thickness of the int erval fr om 

t h e· " K e y 11 l i m e s t o n e t o t h e b o t t o m o f t h e s a n d s t o n e 

bodies shows the char a cte risti cs of the low er sur-

face . Plate IV, an isopach of the sandstone bodies , 

gives a clear idea of their size. 

The s h ape and strat i grap h ic relationship of the 

four ma in sandstone bodies are also show n by the 

stra tig raphic cross sections on Plate VIII. 

The geom etry o f a sand stone body has environ-

mental impli cat ions. The followi n g measurable 
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c ri t eria c a n be of h e lp in trying to decid e 

en viron me n tal interpretation is better in 

c ase: 

1} P r oximity to another sand body 

2) O r ient a tion with respect to other sandstone 

bodies 

3) Orientation with respec t to depositional 

st rike 

4} Cross section 

5) Relief of the upper and lower surfaces 

6) Stratigraphic relationship to the surround-

i n g strata. 

App lyin g these criteria to the choice of an en-

v ironment of deposition of the sandstone bodies in 

t h is area , the following facts are brought forth in 

P la te s II, I II, IV, and V. 

l ) B ou ndaries are a brupt. The thickness of 

p~rmeabl e sandstone can increase from 0 to more 

than 80 feet 1n a horizontal distanc e of less than 

5 00 fe e t. 

2) T h er e is a smooth eas tern boundary in c on -

t rast wi th a n irregular west ern boundary. Many 

interf~n ger in gs of shale i n to the main sandstone 

body are -o bse rved a long the western boundary . 
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3) A more irregular complex relief is shown by 

t he upper s urface than by the lower surface, which 

i s · essen·t i a lly flat 

4) Ridges trending parallel to the boundaries 

of the sandstone bodies are shown by the relief of 

t h e upper surfaces. 

5) The pa tt ern is often bifurcated. A sandstone 

body bran c hes off in more than two arcuate sandstone 

bodies 

6 ) There is an orientation approximately par-

alle l to the ass umed depositional strike. 

7) T h e cross sectional shape is plano-convex. 

A slightly biconvex sha pe coul d be attributed to 

compaction. 

8 ) T h e r e i s 1 ate r a l s t rat i g rap hi c e qui vaLen c y 

All o f the above facts observed on the maps 

def i ne the g eo met r _y . of the s an dstone bodies . Im-

pl ication s of this geometry with respect to the 

origin of the sandstone bodies are discussed fur-

ther on 1n this paper. 
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GEOMETRY AND DISTRIBUTION OF THE 

MISSISSIPPIAN "CHAT" 

At th e base of the rocks of the "Cherokee" 

interval is .found the Mississippian limestone and 

the Mississippian "chat." The distribution and 

thickness of the Mississippian "chat" a re shown by 

Plates V and VI. The "chat" is present mainly in 

T. 25 N. and in a relatively few places in T. 26 N. 

Plate VII, the isopach of the interval from the 

"Key" l i mestone to the top of the Mississippian 

lime stone, was prepared to show the relief on th·e 

Mississippian-Pennsylvanian unconformity. This 

m a . p c a n b e c o n s i d e r e d a p a 1 e o t o p o g r a p h i c m a p o f 

the pre -Pennsylvanian surface. 

The most significant f eature that becomes 

apparent when these three map s (Plates V, VI, and 

VII) are compared is th e similarity betwee n the 

distributional pattern of the Mississippian "chat•• 

20 



and tha t o f the Mississippian paleotopogr a phy. The 

M ississ ippian "chat" fills the topographic lows of 

the Mississippian unconformity surface. T his is 

a 1 s o a p p a r e n t in-· t h e c r o s s s e c t i o n s in w h i c h t he f 1 at 

top a nd the convex downward lower surface, charac­

teristi c of channel filling deposits, are shown. 

)< 
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ENVIRONMENTS OF DEPOSITION 

Burbank Sandstone Bodies 

Co nsi derations stated before leave little doubt 

that the Burbank sandstone bodies belong to the 

near-shore facies and were deposited in an oscillat­

ing but generally transgressive condition. 

T h e o s c i l 1 a t i n g n a t u r e o f t h 'e " C h e r o k e e " s e a 

was recognized by early authors . Bass (1937) 

refers to the oscillating nature of the sea "across a 

relatively narrow northeast trending stri p of country 

in eastern Osage, Washington, and Nowata counties, 

Oklahoma, and southeastern Kansas." Und er this 

condition a series of sediments representing non-

marine to marine environments were deposited . The 

pattern developed in this sequence is similar to that 

of the cyc loth ems described by Weller (1930, 1931, 

and 1957) and Wanless (1955, 1957} in the Illinois 

basin. The Burbank sandstone bodies are believed 

to represent the transitional facies deposited on or 

near the shoreline. 
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The transgressive condition of this sea is shown 

by the thickening southward of the "Ch erokee " strata 

below t h e '' Key" limes tone . This feature is clearly 

depi cted by isopach maps of the "Cherokee'1 group in 

a more regional extent {Bass, 1936 , and -Weirich, 

1 9 5'3 ) . Cross sections of the area show onlap of the 

"Cherokee 11 strata on the eroded Mississippian rocks 

,/. 
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If the above consideration is accepted two possi­

ble origins are suggested by the linearity of these 

sandstone bodies and their relationship to the enclos­

ing strata! 

a) Non-meandering river or delta distr i butary; 

b) Chenier, beach l;'idge, spit or barrier island. 

The shoreline trend in the area suggested by the 

trend of the contour lines of the "Cherokee" isopach 

maps is north -northeast. The trend of the sandstone 

bodies u n der considerati on is also north-northeast. 

This f act suggests that the non-meandering river or 

delta d istr ibutary possibility should be rejected sinc e 

s a ndston e bodies of this type have their long a xis 

perpendi c ular to the shoreline. 

Alth o ugh these s a ndstone bodies are somewhat 

thicker th an the average of modern chenier depo s its 

describe d by Gould and McFarland (1959), they show 



a marked s i milarity in many other features. Fea­

t ures common to both Burbank sandstone bodies and 

d i e.n..iier de p osits are: (1} a smooth seaward margin; 

( 2 } an i rre g ular outline on their landward margin; 

( 3 ) a p l ano-convex or faintly biconvex cro. ss sec ­

t i o nal shape; (4) a fine to very fine sand size; (5) 

w ell sorted sands; {6} parallelism to the shoreline; 

a nd finally (7) the bifurcated pattern displayed by 

b 0 th. 

The stratigraphic equivalence displayed by the 

f our Burba n k sandstone bodies is also found in 

mo dern barrier islands. Bernard (1959} reports 

a djacent ch a ins of barrier islands deposits along 

"t he Texas a nd Mexican coast occurring in the same 

"stratigrap h ic 11 position. In places they are ad-

j acent to e a ch other and in 9ther.s ::t.hEry ·. a:r.e s:tvp.a-:F'-at e:- d 

b y lagoona l or marine deposits 

Ridges displayed by the upper surface (Plate II) 

a re similar to those beach ridge growths observed 

i n modern barrier sands. 

Transverse depressions observed 1n Plate II 

a cross the upper surface may indicate tidal inlets 

s imilar to t hose developed in modern barrier sand 

d eposits. 

X 
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Mississippian "C hat " 

The Mississippian "c hat'' fi ll e d i n the t o pog ra-

phic lo ws . Probably some was deposited in t he form 

of chan n e 1 s but s .o me might be more a r e s i dual ma te -

r ial winnowed by the waves of the a dva ncing sea. 

This is the only choice for its origin left after 

analysing the clear relationship b e tween the Missis ­

sippian paleotopography and the distribution of the 

Mississippian "chat" depicted by Plate V, VI , VII. 

The typical flat top and convex downward lower sur­

face of chan nel filling deposits is c le arly developed 

by the Mississippian "chat" deposits in some parts 

o f the area 1 as shown in the str.atigraphic cross sec -

tions (Plate VIII). 
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HISTORIC DEVELOPMENT 

During the tectonic movements of early Penn­

sylvan i an the Mississippian rocks, mostly chert 

a n d c he r t y 1 i m e· s t o n e , w e r e u p 1 i f t e d a n d e x p o s e d t o 

e r o s i o n a n d w e a t h e r in g . · T ·he p t o d u c t o f w e a t h e r i n g 

o f t hese r ocks is believed to be the chert fragments 

now found in the Mississippian 11 chat. 11 They possib-

ly formed a regolith over the entire flat area of the 

Cherokee basin. 

Erosion was much stronger on the highest part 

of the uplifts. Up to 15,000 feet of pre-Pennsyl-

v anian sedimentary rocks covering the granitic base­

ment of t h e Arbuckle mountains and Nemaha ridge was 

removed. 

During the Middle Pennsylvanian the sea trans-

gressed over the area in a northwest direction T he 

chert fragments were reworked, r edistributed and 

con c entrated in the topographic lows and later rece­

mented to form the chert c onglomerate known today as 

the Mississippian 11 chat. 11 
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At this time the picture presented by the area 

was that of an extensive tidal flat of very l ow sea­

w ard grad i ent over which the sea would advance, 

stand, and retreat many times. During one of t he 

standing s ea level stages , sands were deposited as 

c h e n i e r s , b e a c h r i d g e s , b a r r i e r s , a n d s p i t s i n t h ·e 

vicinity of local embayments. 

Under these conditions the sandstone body ·found 

i n t h e Wie s t L i t t 1 e C h i e f o i l f i e l d b e g a n a s a s m .a l l 

b ar which la ter e merged as an island and grew sea-

ward (eastward) by beach accretion. Then the Bur-

b ank field san dstone body, which was separated from 

t h e former by tidal flat sediments was born and grew 

b y beach a cc retion. Finally, the Stanley Stringer , 

South Burbank, an d East Little Chief were born a s 

s pi t s tied t o the Burbank field sand and grew south­

wa rd by accretion in the dir ec tion of the prevai l ing 

l ongshore d r i f t. 

X 
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CONCLUSIONS 

From the preceeding discussion the following con­

clusions are inferred: 

1. The components of the Mississippian "chat, 11 

although of Mississippian origin, were reworked, 

redistributed, and recemented by the Pennsyl-

vanian seas. 

2. The Mississippian "chat" filled in the topographic 

1 ow 6. Probably some is in the form of channel 

fil l ing deposits but some is more residual 1n 

ch a racter. 

3. The Burbank sandstone bodies in this area form 

part of a series of cheniers, beach ridges, 

barrier islands, and spi t s. They were developed 

during one of the many standing sea level stages 

of t he transgressive "Cherokee" sea. 

4. The landward side in the area is to the west . Th e 

sea transgression occurred from the southeast 

to the northwest. 

5 . T h e o ·1 d e s t B u r b an k s a n d s t o n e b o d y i s t h a t f o u n d 
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in Wes t Little Chief field. PrO'gradation to the 

east originated the adjacent sandstone bodies in 

the same stratigraphic position . These are 

found i n the Burbank, Stanley--South Burbank, 
t t.<: -~ 

and We st Little Chief fields. 

6 . The St a n l ey Stringer- South Burbank sandstone 

body originated as a spit tied to the Burbank 

sandst o ne body. Accretion to the south in the 

direction of the longshore currents of the time 

gave it a narrow elongate shape. 

7 . The youngest of the four sandstone b odies, the 

one found in the East Lit t le Chi e f fi el d, was 

dev e lo p ed by the same process that developed 

the Stanley Stringer -Sou th Burbank sandstone 

body. This time the East Little Chief sand 

body w as tied to the Stanley Stringer- South 

Burbank . 
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APPENDIX 

Cross Section A-A' 

Well 

Cameron Oil Co. 
Bowen No. D-10 

Cameron Oil Co. 
Bowen No. D-1 

Cameron Oil Co. 
Jacques·No. B-4 

Cameron Oil Co,. 
"'-/5 Jacques No • ...._ 

Cameron Oil Co. 
Denoya No. 6 

Cameron Oil Co. 
Osage B-16-20 

The Carter Oil Co. 
Hammers No. 10 

The Carter Oil Co. 
Hammers No. 8 

The Carter Oil Co. 
Hammers No. 7 

The Carter Oil Co. 
Stout No. 16 

The Carter Oil Co. 
Stout No. 15 

The ca'rter Oil Co. 
Stout No. 14 
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·----------------

Location 

SW SW NW 
19-26N-6E 

SE SE NW 
l9-26N-6E 

SW SE NE 
19-26N-6E 

SE SE NE 
19-26N-6E 

SW SE NW 
20-26N-6E 

SE SE NW 
20-26N-6E 

SE SW NE 
20-26N-6E 

SW SE NE 
20-26N-6E 

SE SE NE 
20-26N-6E 

SW SW NW 
2l-26N-6E 

SE SW NW 
21-26N-6E 

SW SE NW 
21-26N-6E 



A- l 3 

A- 14 

A- 15 

A- 16 

A- l 7 

A- 18 

A-19 

A- 20 

A- 21 

A- 22 

A-23 

A- 24 

A- 25 

A- 26 

B- l 

The Carter Oil c 0. 

Stout No. l 3 

The Texas Compa.ny 
Kennedy No. 9 

The Texas Company 
Kennedy No. l 0 

The Texas Company 
Kennedy No. l l 

The Texas Company 
Kennedy No. l 3 

Gross Drilling c 0. 

Osage No. J-2 

Gross Drilling c 0. 

Osage No. J- l 

Magnolia Petroleum c 0. 

Lawrence D No. l 

Kewanee Oil Co. 
Lawrence No. 3 

Lewis Prod. c 0. 

Collokan No. l 

Kewanee Oil c 0. 

Bon to No. 17 w 

Lewin Prod. c 0. 

No. 7 

Bay Oil Co. 
No. l 

Noble No. l-A 

Cross ·section B-B • 

Oras A. Shaw 
Carlton: No. 7 

SE SE NW 
2l-26N-6E 

sw sw NE 
2l-26N-6E 

SE SW NE 
2l-26N-6E 

sw SE NE 
2l-26N-6E 

SE SE NE 
21-26N-6E 

sw NW SW 
22-26N-6E 

NW sw 
22-26N-6E 

NW NE· SE 
22-26N-6E 

SE NE SE 
22-26N-6E 

NW NW SW 
23-26N-6E 

N I 2 SE NW 
23-26N-6E 

NW NE SW 
23-26N-6E 

SW sw NE 
23-26N-6E 

NE 
23-26N-6E 

NW SE NW 
30-26N-6E 
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-B- 2 

B- 3 

B-4 

B- 5 

B-6 

B- 8 

B-9 

B- 10 

B- 11 

B- 1 2 

B- 13 

B -14 

B-15 

B-16 

B- 17 

Oras A. Sh'aw 
Carlton No. 6 

Oras A. Shaw 
Firrel No. 6 

Sunray Oil Corporation 
NW 29-26N-6E No. 9 

Kewanee Oil Co. 
Sol No. 10 

Kewanee Oil Co. 
Sol No. 3 

Phillips Petroleum Co. 
NBU 138-15 

The Carter Oil Co. 
F. McDonal No. 2 

The Carter Oil Co. 
M. Halloway No. 2 

The Carter Oil Co. 
M. Halloway No. 1 

The Carter Oil Co. 
M. Mosier No. l 

Phillips Petroleum Co. 
SBU No. G-6 

The Carter Oil Co. 
M. Mosier No. 2 

Enterprise Transit 
-0.J3-.a g·'e- Tribe No • 2 

Enterprise Transit 
Osage Tribe No.1 

The Carter Oil Co. 
Williams No. 8 

Phillips Petroleum Co. 
SBU No. E-7 

SE SE NW 
30-26N-6E 

NW NE SE 
30-26N-6E 

SW SE NW 
29-26N-6E 

N/2 NW SE 
29-26N-6E 

SE NE SE 
29-26N-6E 

SE SE S W 
28-26N-6E 

SW NW NE 
33-26N-6E 

NW NE SE 
33-26N-6E 

NE NE SE 
13'3-26N-6E 

NE NW SW 
34-26N-6E 

NE NW SE 
34-26N-6E 

SE SE NW 
34-26N-6E 

SE SW NE 
34-26N-6E 

SE SE NE 
34-26N-6E 

SE SE NW 
35-26N-6E 

NE NE S W 
35-26N-6E 
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B- 18 

B -19 

B- 20 

B- 21 

c- 1 

C-2 

C-3 

C-4 

C-6 

C-7 

Sunray Oil Co. 
Osage No. 4 

Sunray Oil Co. 
Osage No' 1 

T. E. Williams 
Marry Bunch No. 1 

Producers Pipe and Supply Co-. 
Due otey No. 1 

Cross Section C-C 1 

A. G. Oliphant 
Osage No. 1 

Kewanee Oil Co. 
JosephNo. 5 

Kewanee .Oil Co. 
Joseph No. 7 

Kew;;tnee Oil Co. 
Tall Chief No. ll 

Kewanee Oil Co. 
Tall Chief No. 9 

Kewanee Oil Co. 
Tall Chief No. 8 

Ohio Oil Co. 
Glenn No. 2 

C-8 Ohio Oil Co. 
Glenn No. 3 

C-9 Ohio Oil Co. 

c- l 0 

c- 11 

Scott No. 1-A 

Phillips Petroleum Co. 
SBU No. H-9 

Phillips Petroleum Co. 
SBU No. 8 

NW NE SE 
35-26N-6E 

NW NW' SW 
36-26N-6E 

SE SE NW 
36-26N-6E 

SE SE NE 
36-26N-6E 

NE NE NW 
6-25N-6E 

NE NW NW 
5-25-N-6E 

NW NE NW 
5-25N-6E 

NW NW NE 
5-25N-6E 

sw NE NE 
5-25-N-6E 

SE NE NE 
5-25N-6E 

SW NW NW 
4-25N-6E 

sw NE NW 
4-25N-6E 

SE SE NE 
4-25N-6E 

SE NW 
3-25N-6E 

s /2 N/2 N 
3-25N/-.f>E 
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C-13 

c- 14 

c- 1 5 

c- 16 

C-17 

C-18 

n~ 1 

D-2 

D- 3 

D- 5 

D- 6 

D- 7 

D- 8 

Phillips Petroleum Co. 
SBU No. G-W-11 

Phillips Petroleum Co. 
SBU No. F-6 

Oras A. Shaw Co. 
Osage No. 1 

Oras A. Shaw~Co. 
Osage No. 5 

Oras A. Shaw Co. 
Osage No. 4 

Oras A. Shaw Co. 
Osage No. 3 

Producer Pipe and Supply 
Sawyer No. 2-A 

Cross Section D-D' 

A. G. Oliphant 
R. Schultz No. 1 

A. G. Oliphant 
Sylvester No. 1 

A. G. Oliphant 
Swanson No. 1-A 

A. G. Oliphant 
Little Chief No. 4 

A. G. Oliphant 
Little Chief No. 2 

A. G. Oliphant 
West Little Chief No. 5 

Sinclair Oil ap.d Gas Co. 
Fletcher No. 1-A 

,_ 
Sinclair Oil and Gas Co. 
Fletcher No. 1 

SE NE NE 
3-25N-6E 

SW SE NW 
2-25N -6E 

NE NE NE 
2-25N-6E 

SE NW NW 
l-25N-6E 

SW NE NW 
l-25N-6E 

NE NE NW 
l-25N-6E 

SE SE SE 
36-26N-6E 

SE SW NW 
7-25N-6E 

SE SW NW 
7-25N-6E 

NE NE SW 
8-25N-6E 

NE NW SE 
8-25N-6E~ 

NW NW SE 
8-25N-6E 

NE NE SE 
8-25N-6E 

NW NW SW 
9-25N-6E 

NE NE SW 
9-25N-6E 
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D- 9 

D- 10 

D- 11 

D-12 

D- 13 

D·l4 

D- 1 5 

D -16 

D- 17 

D- 18 

D- 19 

D- 20 

E -1 

E- 2 

E- 3 

Sinclair Oil and Gas Co. 
T raet 140 No. l 3 

Phillips Petroleum c 0. 

SBU No. R-12 

Phillips Petroleum c 0. 

SBU No. R -14. 

Phillips Petrol<lum c 0. 

SBU No. 1 1 

Phillips Petroleum Co. 
SBU No. S~l3 

Phillips Petroleum c 0. 

SBU No. S-12 

Phillips Petroleum Co. 
SBU No. S-9 

Kewanee Oil Co. 
Terrence No. 2 

Phillips Petroleum c 0. 

Pres bury A No·. 1 

Kewanee Oil Co. 
Drum No. 3 

Kewanee Oil Co. 
Drum No. 5 

Kewanee Oil Co. 
Drum No. 1 0 

Cross Section E-E' 

Cameron Oil Co. 
Jacques No. B-4 

Sunray Oil Corp. 
NW 29-26-6 No.1 

Kewanee Oil Co. 
Sol No,, 10 

NE NW SE 
9-25N-6E 

SE NW sw 
10-25N-6E 

NE SW sw 
l0-25N-6E 

NE SE sw 
10-25N-6E 

SE NW SE 
10-25N-6E 

sw NE SE 
10-25N-6E 

SE NE SE 
10-25N-6E 

NW .SW sw 
ll-25N-6E 

SE sw SE 
ll-25N-6E 

sw sw NE 
12-25N-6E 

sw SE NE 
12-25N-6E 

S/2 SE NE 
12-25N-6E 

SW SE NE 
19-26N-6E 

NW SE NW 
29-26N-6E 

N/2 NW SE 
29-26N-6E 

i .. , 
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E-4 

E- 5 

E- 6 

E- 7 

E- 8 

E- 9 

E -10 

E- 11 

E- 1-2 

E -13 

E -14 

E -15 

E- 16 

E.-1 7 

-Ohio Oil Co. 
Glenn No. 3 

Ohio Oil Co. 
Scott No. 1-A 

' -

Phillips Petroleum Co. 
SBU No. S-13 

Phillips Petroleum .Co. 
SBU No. 9 

Phillips Petroleum Co. 
Pre sbury No. 1-A 

Phillips Petroleum Co. 
Presbury No. 1 

Gross Production Co. 
Grossh No. 1-A 

John G. Phillip~> 

Mac No. 1-A 

Kewanee Oil Co. 
Lasley No. 1 

Sunray Mid Continent 
Mullendore No. 1 

Tran~> -empire Drilling Co. 
Mullendore No. 1-A 

Jet Petroleum Company 
Mullendore No-. 1-A 

Norbla Oil Co. 
Mullendore No. 1-A 

Norbla Oil Go. 
Osage No. 1 

SW NE SW 
4-25N-6E 

SE SE NE 
4-25N-6E 

SE NW SE 
10-25N-6E 

SE NE SE 
10-25N-6E 

SE SW SE 
ll-25N-6E 

NE NE NE 
14-25N-6E 

SW SW .NW 
13-25N-6E 

SE SE NW 
Z4-25N-6E 

SW SW SW 
24-25N-6E 

SW SW NW 
25-25N-6E 

NE SW SE 
26-25N-6E 

NE NW NW 
35-25N-6E 

NE NE SW 
34-25N-6E 

SW SW SW 
34-25N-6E 
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